A total of 3108 records on conception rate (CR) and 2123 on litter size (LS) were used in this study. CR data represented 1600 Damascus (D) does, 201 Barki (BR) does, 229 Baladi (BL) does and 1070 crossbred does between D and each of BR and BL, while LS represented 1070 D does, 128 BR does, 145 BL does and 775 crossbred does. These records were used to study the effect of crossing and other fixed effects and to estimate heritability of these two traits in the Damascus goats. Statistical models included varying combination of the fixed effects of station, genotypes within station, year of mating, month of mating, and parity and the random effect of animal nested within station, genotype, year of mating and month of mating. Variance and covariance components for Damascus data were estimated through the Gibbs Sampling technique using a model that included the fixed effects of station, year and month of mating and parity, and the random effects of doe additive genetics and permanent environmental.
INTRODUCTION
Reproductive traits, such as fertility, prolificacy, fecundity and lamb survival have been recognized as major factors influencing profitability as reported by Rao (1997). Dickerson (1970) stated that the cost of animal products depends upon the efficiency of three basic functions, female production, reproduction, and growth of the young. The female production conceptually contributes to all the outputs directly and indirectly from those breeding females that are kept for reproducing next generation. Improving female reproduction performance is an important target for increasing profitability of sheep (Abdulkhaliq et al 1989) especially in lamb production. Litter size and number of lambs born are considered as two important traits in sheep and goats. Such two traits usually have low heritability and could be affected by many environmental factors such as year and month of mating, season and parity. Such environmental influences can mask genetic differences when comparing between animals as reported by Kennedy (1992) and they must be controlled and/or corrected to elucidate genetic differences between animals (Khallouf et al 2004) . Dickerson (1970) stated that there is much greater potential for increasing both biological and economic efficiency of lamb production through genetic improvement in reproductive rate than through improvement in growth rate or body composition. The same can be said for goats. Rao (1997) reported that improving fertility could be quite important to successful accelerated breeding systems.
Improving the performance of local breeds of goats through crossing with Damascus goat has been tried in Egypt. Preliminary study by Abdulla (1990) indicated that crossing Damascus bucks to Barki does to improve their kid production seemed to be better than using the local Zaraibi bucks.
This work aimed at studying environmental factors affecting conception and litter size at birth in the pure breeds of Baladi, Barki and Damascus goats and to evaluate crosses between the latter and former two in three different locations in Egypt.
MATERIALS AND METHODS

Data
Data in the present study were collected from three experimental stations, Borgelarab, Sakha and 
Management
Natural mating was practiced once a year mainly during autumn and winter months for all does but sometime empty does were exposed to bucks out of this period in an effort to maximize kid production. Does were divided into groups of 25-30 each joined with a fertile buck. Kids were weaned at three months of age. Animals were fed on Egyptian clover (Trifolium alexandrinum) from December to May. From June to November they were fed on crop stubbles and green fodder if available, besides a concentrate mixture, clover hay and rice straw.
Statistical analysis
Data on CR and LS of does were analyzed using Proc Mixed of SAS (1996) with repeated measures. Various models were followed for four alternative sets of data: all Damascus and crosses data, Damascus data, Damascus and crosses data in Sakha station and Damascus and crosses data in Borgelarab station). Gibbs Sampling (GS) techniques were applied to estimate the variance components and genetic parameters of the studied categorical traits for Damascus data. GS Program referring to Monte Carlo Marcov Chain Methods is based on Bayesian methods for the estimation of variance covariance components (Van Tassell and Van Vleck, 1996).
The following model was applied for all Damascus and crosses data to obtain estimates for the investigated traits: = the random effect of animal m, nested within station i, genotype j, year of mating k and month of mating l, pn = the fixed effect of parity, n =1,2,…….,10, eijklmno = random error.
The following model was applied for Damascus data:
The definition of terms in the model is as those in the previous model with the absence of the effect of genotypes and some of subclasses for different fixed effects. Mean separations was done using Duncan (1955), to evaluate the differences between locations, parities and month of mating.
The following model was applied for Damascus and cross data in Borgelarab station once and Sakha once more: 
The definition of terms is the same as those above.
The following threshold multiple trait model was fitted to estimate variance-covariance components and genetic and phenotypic parameters for CR using BS:
Y is N.1 matrix of observations of CR, X is the incidence matrix for fixed effects,  is the vector of an overall mean and fixed effects of station, year of mating, month of mating and parity, Z is the incidence matrix for random effects, U is the vector of random effects of does additive genetic effect and permanent environmental effect for CR of doe and e is a vector of random errors normally and independently distributed with zero mean and variance  2 e I. The variance-covariance matrix was as follows:
where, G is the additive genetic and permanent environmental variance-covariance matrix, R is the residual variance-covariance matrix.
The same pervious models were used to analyze litter size (LS) after deleting records with zero conception.
LS and CR were transformed by ARCSIN transformation before the analysis of variance but means and SE were decoded to the original scale shown in different tables.
RESULTS AND DISCUSSION
Least squares means ± standard errors of the studied traits in different levels of fixed effects except year of mating for all Damascus and crosses data are given in Table (1). Tables (1) and (2) show that no significant difference was observed for CR between different stations. The effects of genotype, parity, month and year of mating on CR were significant (Table  1) . Damascus showed higher CR than Barki and Baladi goats. In contrast to these results Abdelsalam et al (2000) showed that conception rate was the highest in Barki does followed by Damascus and then by Zaraibi. In the present study ⅞D.⅛BK and ¾D.¼BK does had much higher CR (0.62 for both) than all purebreds while, ½D.½BK were equal (0.47) to Barki. CR tended to increase from the first to the third parity (Tables 1 and 2) . Guney et al (2005) reported CR in Damascus in North Cyprus as 70.2% and 80.5% and litter size as 1.62 and 1.56. The highest estimates of CR were recorded in the matings of January, August and September. Damascus crossbreds with Baladi had higher CR than that Damascus crossbreds with Barki (Tables 3 and 4) .
Least squares means for CR and LS through years 1983 -2006 for all Damascus and crosses data are presented in Figure (1) . LS shows no specific year trend but CR showed a slump during the late eighties and early nineties possibly due to poor management in that period. Least squares means ± standard errors for CR and LS in different levels of fixed effects except year of mating for Damascus data are given in Table ( 2).
Least squares means for CR and LS through years 1983 -2006 for Damascus data are presented in Figure (2) . As the case for the whole set of data, Damascus data show a slump during the early nineties for CR but no specific trend is observed for LS. Table ( 1) shows significant differences in LS of does attributed to station, genotype and parity. LS ranged from 1.38 for Barki to 1.68 for Baladi with majority of their crosses with Damascus scoring higher LS than the pure Damascus. The effect of breed on LS was in good agreement with the findings of Amoah et al (1996) and Guney et al (2005) . LS increased with the order of parity with a drop at the fifth and seventh parity. The influence of genotype and parity was non significant on LS in Borgelarab station, while it was highly significant in Sakha station (Tables 3 and 4) . LS was not significantly affected by month of mating in both stations. LS tended to increase in ninth and tenth parities (Tables 1, 2, 3 and 4) .
Least squares means ± standard errors for CR and LS in different levels of fixed effects for Damascus and crossbreds in Borgelarab data are given in Table ( 3). Table 3 . Least squares means, standard error (± SE) and probability of type I error (P) for CR and LS for Damascus and crosses data in Borgelarab station. Least squares means ± standard errors for Damascus and crossbred in Sakha data are given in Table (4) .
Least squares means for CR and LS through years 1983 -2006 for Sakha station data presented in Figure (4) show no specific trend. As an approximate indication of heterotic effects, when the means weighed by their respective proportion of genetics from the two breeds was subtracted from actual mean of crossbreds, for CR, differences were all positive but that for 1/2D*1/2BK when all data considered with station included in the model and all negative but that for 1/4D*3/4BK in the analysis of Borgelarab data. As for LS, all values were negative except that for 7/8D * 1/8BK and 1/2D*1/2BL in the analysis of the full data set and that of 7/8D*1/8BK at Borgelarab and Damascus halfbreds at Sakha and Borgelarab.
Heritability estimates for LS and CR in Damascus in the present data are quite low, being 0.04±0.003 and 0.03±0.003, respectively. These results are in disagreement with the higher estimates reported by Bagnicka et al ( 
CONCLUSION
The rather low mean conception rate in four runs ranging from 0.39 to 0.63 reflects serious defects in the management of these herds which could render breed/cross comparisons valueless. However, litter size was generally what is expected. In conception rate, Damascus surpassed both local breeds and was close to the crossbreds but generally the opposite was true for litter size. In view of the varying results of the merit of the crossbreds in both traits and the possible presence of genotype by station interaction, no conclusion could be reached regarding the use of Damascus in crossing Baladi and Barki goats.
